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"AUTHOR: Vinogradov, G. V.; Malkin, A. Ya.; Plotnikova, Ye. P.;
i Kntgin, Vo A. (Academician)

TITLE: Thixotropy of polymers in viscous flow
;‘SOURCE: AN 5S5SR. Doklady*, v, 154, no., 6, 1964, 1421-1424

TOPIC TAGS: polymer thixotropy, polyisobutylene, thixotropy, shear
‘strength, polymer structure recovery, relaxation, structure recovery
. kinetics, polyisobutylene P-20

;?ABSTRACT: Investigations were conducted with polyisobutylene P-20 !
i ‘(molecular weight 20,000 - Staudinger; 100,000 - Flory) to determine

i the existence of thixotropy in polymers and to show that reversible
‘changes in their structures occur on reaching tHe shear strength ptior
to steady~-state flow. The present work confirmed that deformation of :

‘polyisobutylene can be accompanied by thixotropié¢ breakdown of its E
: supramolecular structures which occurs on reaching the shear streagth,
“'The rate of structure recovery is much lowaer than the rate of decrease
f.of stresses during relaxation, Orig. art, hass & figureas, -
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TITLE: Eifect of nonsolvent on the physico-mecnanical properties of concentrat-
ed solutions of polymers.

| ;
SOURCE: AN SSSR. Doklady*, v. 155, no. 2, 1¥64, 422-425

TOPIC TAGS: polymer property, acrylomirile methyacrylate copolymer, poly-
mer solution property, property change, glass point temperature, strength,
relative elecngation, propylene carbonate solvent, dibutyi phathalate, supermole-
cular structure, polymer solubility .

ABSTRACT: The possibility of changing a wide range ot the mechanical proper-
ties of concentrated solutions of polymers by changing the solubility oz the poly-
mers in a solvent system was investigated. The physico-mechanical properties
of concentrated solutions of acrylonitrile-metnacrylate copolymers (20% metha-
crylate) such as glass point temperature (Tg) (f1g. 1),strength and relative elon-
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e gation during rupture (1ig. 2) were determined using a solvent system having

propylene carbonate as the low molecular solvent and dibutylphthalate as the

nonsolvent. The polymer strength in the pure solvent is low, but it increases

: rapidly by adding 10-20% dibutylphthalate, and decreases thereafter upon separa-

- tion of two macroscopic phases, namely a solution of a copolymer in a low mole-
cular liquid and a solution of a liquid in a copolymer. The effect of the amount of
nonsolvent on the glass point temperature is somewhat similar; at up to about
10% dibutylphthalate the glass point changes little, then rises snarply in the 10-
20% range. In the first case, where the low molecular liquid combines well
with the copolymer, the mechanical properties are determined by tne primary
structural units of the polymer-the polymeric chain. In the second case, above
10% nonsolvent, the mechanical properties are determined by the secondary
structures-blocks of chains. This change occurs within very narrow dibutyl-
pnthalate limits. Thus the physico-mechanical properties of polymeric solutions ,
are varied significantly within the limits ot one and the aame phase by cnanging a
their supermolecular structure, which is accomplishea by changing the solubility :
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- AUTHOR: Kargin, V, A, (Academfcian); Sogolova, T. I.; Shaposhnikova,
TTe R o :

{ *TITLE: Control of the auptamolecular Btructure of polymers by arti-
" ficial seeding
| SOURCE: AN SSSR. Doklady*, v. 156, no. 5, 1156~1158

¢

-+ TOPIC TAGS: polymer, éryscaliizing polymer, polymer supramolecular
.| structure, polypropylerne, artificial seeding, {sotactic polystyrene,

liqdigo, polymer supramclecular structure control, polymer mechanical
. property control

!ABSTRACTE The possibility of controlling the supramolecular structure
'of polymers by artificial seeding has been studied for a number of
’ ‘crystallizing polymers,. .. Experiments conducted with polypropylene
RRE! i containing 1% finely divided isotactic polystyrene or indigo as seed
! " i showed that the desired supramolecular structures can be obtained by
.1 8eeding polymer melts,  The melting point of the seeds must be lover
i { S . .o :
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B - i TITLE: The effect éf artificial crystallization nuclei on uhe
o r crystallization kinetics and mechanical properties of jsci.cni-
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? SOURCE: AN SSSR. Doklady*, v. 156, no. 6, 1964, 1406-1408 and it ¢ .i -
| facing p. 1406 _

TOPIC TAGS: polystyrene, isotactic polystyrene, amorphous pelvimer,
crystallization, kinetics, mechanical property, artificial crystsl-
lization nucleus, fluorescoin, quinacridone, indigo, alizarir, cri-
stallization rate, . . microphotograph, structure, deformability, film !
strengvh, crystallization center

{| ABSTRACT: The effect of introduedi.ng fluorescein, quinacridone,

{| indigo or alizarin to act as artificial crystallization nuclei in

i | isotactic polystyrene was evaluat ed by the rate of cryatallization
|  and the resultant mechanical properties. Microphotographs showed

i | that the addition of 2% fluorescein did not promote the growth of

I‘ B°ly§f ;@ne crystals, while 2% indigo or quinacridone caused rapid -
[Qt::i__} A et e e i e .- . . :
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crystallization of polystyrene forming a film with [lige spierodli-ig
structures. Alizarin also promoted rapid crystallization [ poiy
styrene, forming a film whose structure contained co: e co it '
tated spherclites of alizarin and polystyrene. Altin._i alice. s
dissolved in the polystyrene melt, it precipitated from the - i i-n
and crystallized much more rapidly than polystyrenme, and its radial
fibrillar spherolites acted as crystallization centers foi ti.
polystyrene. Polystyrene alone after 3 hours crystaliization sui-l
had the mechanical properties of an amorphous material; with 2%
indigo it crystallized in 15 minutes. Prolonged crystallization
however reduced the deformability of the films somewhat--a pHens-
menon apparently associated with structural changes not discornibla
with the optical microscope. With the addition of 4% alizarin the
deformability (to 300%) and film strength of polystyvene cryatailizes
for 1-2 hours were retained. Hence the addition of artificial ;
crystallization nuclei accelerated the erystallization of slowly '
crystallizing polymers and can be used to control their mochenical .
properties. Orig. art. has: 4 figures o

ASS0GTATION: Fiziko-khimicheskiy institut im. L. Ya. Kerpova
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TITLE: Structural transformation in gp_tta-pgr,t}_}lg due to disturbance of the chem-
; dcal regularity of the chain

SOURCE: Vysokomolekulyarnyye soyedineniyt;, Ve 7, nos 9, 1965, 1520~1525

TOPIC TAGS: rubber, resin, polymer, gutta percha, chlorinated polymer, polyiso-
¢ prene, chlorine, bromine

ABSTRACT: The influence of the degree of irregularity in polymer chains on the
crystallization, structure formation, and certain phyaico-chemical properties of
polymers was studied, The substance investigatesd was trar: -1,4~polyisoprene

(gutta-percha), Irregularity of the chain was realized by partial clilgrination

geneous conditions. X-ray analysis of halogenated gutta-percha specimens was
carried out,and the results are given in tabular form, The effect of halogenation
on the melting point has been Investigated and the results are given graphiecally
in Fig. 1 on the Enclosure, It was found that introduction of 5-6 atoms of

‘ Cord 1/3

j

' : and bromination, Halogenation was -accomplished under homogensous and hetero-
|
i
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i chlorine or 3-4 atoms of bromine per 100 atoms of carbon leads to a lowering of

. the melting point temperaturs of gutta-percha in agreement with Flory's theory,

. An increase in the C1 or Br content, up to 30 or 402 respectively, causes complete
_amorphization of gutta-percha, Ths introduction of more than 12% C1 facilitates
‘the = to @ transition in gutta~percha, Orig, art, hass 2 tables, 1 graph, and
2 equations,

ASSOCIATION: Moskovaskiy gosudarstvennyy universitet im, M. V. Lomonosova (Moscow
State University) \"\ _ - T
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; ’ Fig, 1, TR e
Dependence of melting point of gutta-percha (Tmp and T'mp) on
tho number of chlorinated linkages (XB) for hetero and homo=
genvous chlorination of epecimons(xB =~ mole fraction of chlorin-

atod linkages in gutta-percha), 1, 2 - Twp and T'mp - of hetero-
geneously chlorinated specimens, determined befors and after the

| molting of X = gutta-percha respectively; 3~ theoretioal curve cale
‘cara3/3(}) eulated fter Flory; 4~ experizental ourve ‘
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. TITLE: Effect of the chemical irregularity of trans-l,h polyisopren& on its (
i structural and mechanical properties

H

; | SOURCE: Vysokomolekulyarnyye soyedineniya, v. 7, no. 9, 1965, 1526-1528

TOPIO TAGS: polyisoprene, polymer, resin rubber,“ !:rystalline pclynmer

ABSTRACT: This investigation is an extension of the work on gutta-percha reported
previously by the authors (Vysokomolek. soyed. 6, 231, 196l), Mechanical
properties and electron mi!crographs of the i‘ollowing chlorinated and brominated

! specimens of gutta-percha‘tontaining 5, 8, 1k4.8, 26, and 52% cf Cl and 13.3, 16.5,
1 20,2, and 27.2% of Br respectively were determined. The mechanical preperties
were studied by means of a Polyani dynamomster, The experimental results are

i shown in Figures 1 and 2 on the Enclosure. It was found that the transition from
! the regular to irregular structure leads to degoneratlion of apharulite structure

! and to formation of a ribbon-liks structurs typical of rubbery polymers. Orig.

- arts hast 2 graphs and 11 photographs. i
: Card 1/3 T B ) _ : l
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Fig., 1. Elongation curves for gutta- Fig. 2. Elongation curves for
percha and chlorogutta-percha films at gutta~percha at 20C.

i 200, 1~ gutta-percha; 2 - 5= chlorogutta= 1- gutta-percha; 2 = 5= bromo=
| percha containing 5.8, 1h.8, 26,0, 52,0% gutta=-percha containing 13.3,

! of Cl respectively; 6- gutta-percha film 1645, 20.2, 27.2% of Br

| (548 C1) after annealing respectively
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films

ABSTRACT: .The dependence of

of about 30, 000 molecular weigt.

TITLE: Effect of spherulite size on the nature of the glgfgrmatiox’_;‘bf gutta percha"

SOURCE: Vysokomolekulyarnyye soyedineniya, v.7, no. 10, 1965, 1665-1666 -
TOPIC TAGS: rubber, solid mechanical property; elastic deformation,

tensile stress, elongationl poLym ER, SYNTHETC RupBEP

size of the spherulite structures in the polymer was examined using gutta percha

1.% mm to 30 microns were obtained by controlling the rate of solvent evaporation. :

Y ,’.L)

- -
’ S 4

P

mechanical properties of gutta percha films on the

‘Spherulite formations with diameters from

UDC 678.01:53 + 678,481 5

Cord 1/2
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| A change in the size of the spherulités greatly affected the ge’g)ﬁmﬁgpé
characteristics on stretching. Films containing the large 1.5 mm spherulites
are brittie and weak. As the spherulite size is reduced to 20-30 microns the
material becomes stronger, exhibiting high tensile strengths and large relative

elongations, Orig. art. has: 1 figure.
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AUTHOR: Kardash, G. G.; Andrisnova, G. P.i Bakeyev, N, F ;’Karg}n,

| e
ORG: Institute of petrochemical Synthesals. AN SSSR (Institut @ N
neftekhimicheskogo sinteza AN SSSR; g¥s3y

. o 5 18754
TITLE: Investigatiop of the deformation of isotactic polypropylene /
at low temperatures|c. -

SOURCE: Vyaokomolekulyarnyye soyedineniys, v. 7, no. 10, 1965,
1670-1672 ’ .

TOPIC TAGS: polypropylene plastic, polymer structure, smorphous
‘polymer, orystalline polymer, plastio deformetion, elongation

ABSTRACT: The deformation of crystalline and amorphous polypropylenea
was studled at low temperstures to help elucidate the nature and
mechanism of major deformations, It was found that orystellization
of 1sotactic polypropylene shsrply increases its abllity to deform
below 1ts glass tempereture. Thus the elongation at break of cry-
stallized samples with well developed structures is 200-150% st =10
to =709, while amorphous and atactie polypropylene rupture reeadily at
these temperatures, The reversibility of polypropylene deformations

Cardy /2 ‘ UDC:_678,01553+678.742
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realized below the glass temperature indicstes that the deformatlion of
crystalline polymers under these conditions is anslgous in ite nature
to the foroced elastic deformation of polymers with rigid macromole=-
cules, Orig, art. hes: None

! ] . :
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TITLE: Conditlons for the onset of rapid polymerizat;gpzbelow the
monomer melting points. Rapid polymerizatIon as thsrmal explosion

SOURCE: Vysokomolekulyarnyye soyedineniya, ve. 7, no, 10, 1965;
1779-1786

TOPIC TAGS: polymerization, polymerization kinetics, methylmethecry=-
late, organic nitrile compound _ '

ABSTRACT: The investigation of polymerizing frozen monomers in thin
i layers is continued in this study with secrylonitril ;7'fﬁe'thxlmethgg;;3;-:_
late” end acrylonitrile~-propionitrile mixtures., The dependence of the
occurrence of oxplosive polymerizetion in syatmms produced by simul-
taneous freezing of monomer and initiator (magnesium) vapor upon the
i thiclmess of the condensate layer, initiator concentration and surface
temperature change was examined, It was shown that the rate of explo=

i sive polymerization below the melting point of the monomers taking
| oo
l

Card 1'/9 : UDCs 66,098,264
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place in the process of phase transitions 1s determined by the rate
of these transformations. Exploaive polymerization under such condi
tions has the characoteristics of spontaneous thermal ignition. Orig,
art, hast 11 equation, 3 tables and 2 figurea. ‘

'ggg comz:; 0C, GG, TD/ SUBM DATE: 23Nov&u/ ORIG REF: 009/ OTH
: 00 ’ :
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ORG: Moscow State University im. M. V. Lomonosov’ (Moskovskiy
gosudarstvennyy universitet)

TITLE: Role of "mobile prearrangements™ in rapid polymerization
below the monomer melting polnts

SOURCE: Vysokomolekulyarnyye soyedineniya, ve. 7, no. 10, 1965,
1787-1791

tTOPIC TAGS: polyacrylonitrile, crystalllzetion, polymerization,
‘copolymerization, polymerization kinetics, polymerization rate,
'copolymer

ABSTRACT: polymerization of acrylonitr11;7in the syatem inert diluent-
ecrylonitrile and oopolymarization?%g Jbe aorylonitrile-proplonitrile .
system vWere Investigated at tempera és below the monomer melting o
point to determine if diffusion migration of the monomer molecule 1s
sufficient for rapld conversion to the polymer, Reactlions were run at
-196°7 using n-hexane or cyclohexane 8s inert diluents. The copolymerle |—

Card 1/2 : UDC: 66,095.26
] i
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zation product with propionitrile, regardless of initial monomer con-
centration, contained 57 mol% propionitrile, corresponding to its con-
tent in the eutectlc phase, The most favorable condltions for rapid
polymerization of monomers below their melting polnts occur at the
instant when the mobllity of the monomer molecule colncides with the
ordering of the monomer molecules in the orystal, for instance, during
"phase transition in the solid polymer, This condition exists at the
boundary of the crystals and the noncrystallized mass during the moticn
of tbe crystallizetion front. It 1is suggested that "mobile prearrange-
ments" are formed momentarily on the crystal phase boundery; these are
rapidly converted to polymer chains. Thus the polymerizatlion front
moves immedlately behind the pbase transition rront. Orig., art, has:

3 figures and 2 tables, :
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TITLE: Effect of artificial nuclei on the crygtallization conditions and wechanical
properties of crystalline pplypropylene }\W\47

SOURCE: Vysokomolekulyarnyye soyedineniya, v. T, no. 12, 1965, 2108-2111

. 1
TOPIC TAGS: - polypropylene, crystallization, (wOAyM-w, s0d 'MM“'IM M 4‘\8' ks
ABSTRACT: A study has been made of the effect of artificial crystallization nuclei.
on the morphological forms and mechanical properties of crystallizing polyners. 1
"Highly crystalline polypropylene specimens were used with or without 16% bismuth
salicylate or titanium oxalate added as artificial crystallization nuclei. Morphol-~
ogy was studied with the MIN-8 polarizing microscope; the strength and deformability
of the specimens were estimated with a pendulum type dynamometer. The specimzns ]
: were prepared under different conditions (heating and cooling). The preparative E
- B conditions were shown to affect the diameter of the spherulite-type morphological :
' forms produced; this diameter varied between 10 and 500 p in individual experiments.
Addition of artificial erystallization nuclei produced finer, more %piform morpholog-
jcal forms, accelerated crystallization, and improved the strengthLand deformability
of specimens in a wide temperature range. Btretching of polypropylene specimens pre-

R Card /2  UDC: 5h2,65+678.01:53+678.1

B

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720003-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720003-0

1

R ' O
1 9492-66
ACC NR: AP6001865

f m h h )

s kit s s s ey (O

ess: 4/ 62
' . 006/ ATD PRESS: AL/

. o0Jan65/ ORIG REF: 00
SUB CODE: &0, on/ SUBM DATE: 2

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000720720003-0"



